Discrimination of target by siRNA: designing of AML1-MTG8 fusion mRNA-specific siRNA sequences.
AML1-MTG8 is a chimeric transcription factor produced by t(8;21) chromosome translocation and causes AML. AML1-MTG8 acts as a dominant negative effector on normal AML1 protein, a key transcriptional regulator of hematopoietic differentiation, but its precise mechanism is not known. To analyze the function of AML1-MTG8 in leukemic cells and to explore the possibility of AML1-MTG8-targeted therapy, we designed nine small interfering RNAs (siRNAs) targeting a 25-nucleotide region spanning the fusion point of AML1 and MTG8. Two different siRNAs (AM2 and AM4) significantly reduced AML1-MTG8 expression from a transfected reporter plasmid at both the mRNA and protein levels. Both siRNAs did not reduce AML1b expression, but AM2 siRNA showed slightly reducing activity against MTG8b mRNA that is 86% homologous to the corresponded region of AML1-MTG8 mRNA. Moreover, using a cationic lipid reagent, the siRNAs were efficiently introduced into leukemia cell lines with t(8;21), SKNO-1 (30-40%) and Kasumi-1 (60-70%) cells, and reduced specifically the endogenous AML1-MTG8 expression. The siRNAs reduced neither the wild type AML1 in Kasumi-1 cells nor wild type MTG8b in human erythroblastic leukemia (HEL) cells. These results indicated that the two siRNAs are highly specific for the fusion mRNA. The knockdown of AML1-MTG8 in Kasumi-1 cells resulted in the activation of p14(ARF) promoter activity and increased the expression of integrin alphaIIb, whose expression is related to megakaryocytic differentiation. However, the knockdown of AML1-MTG8 in Kasumi-1 cells did not inhibit the cell growth, suggesting that the siRNA-mediated knockdown of AML1-MTG8 is useful for the functional analysis of the gene, but it alone might not be sufficient for gene therapy of the leukemia.